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QUESTION 1: INTRODUCTION (9 marks) 
 
1.1 What is the difference between the general geological rock classification and the ore 
classification and what is the reason for this difference? 
(3) 
1.2 Provide the missing words/terms in the following definitions of an ore deposit: An ore deposit 
forms when a useful (a)_________ is sufficiently (b)___________ in an (c)___________ part of 
(d)_____________ so that it can be (e)________________. 
 (5) 
1.3 What is the main characteristic that will determine to which degree a commodity has to be 
enriched in order to form a viable ore deposit? 
(1) 
 (9) 
 
QUESTION 2: IGNEOUS ORE-FORMING PROCESSES (36 marks) 
 
2.1.1 Make a labelled sketch to illustrate what a cross section/stratigraphic column of oceanic 
crust would look like. 
(7) 
2.1.2 How do geologists know the stratigraphy of oceanic crust so well? 
(2) 
2.1.3 According to Goldschmidt’s classification, which element group or groups is/are expected to 
be enriched in oceanic crust? 
(2) 
2.2 Explain the “late veneer” hypothesis for siderophile metal concentration on Earth. Also 
provide the reasons and evidence for this hypothesis in your explanation. 
(8) 
2.3 How does mantle fertilization occur and why is it potentially important in forming igneous ore 
deposits? 
(7) 
2.4 Use sketches to explain the difference and the reasons for the “fountain” and “plume” models 
of new magma injections into differentiated magma chambers. What are the implications to the 
potential for ore formation of the “fountain” and “plume” magma injection models? 
(10) 
(36) 
 
QUESTION 3: MAGMATIC-HYDROTHERMAL ORE-FORMING PROCESSES (31 marks) 
 
3.1 What is the difference between a magmatic-hydrothermal and a hydrothermal ore forming 
process? 
 (2) 
3.2.1 Why is solid (frozen water) less dense than liquid water? 
(3) 
3.2.2 When does water boil? 
(2) 
3.3 Is it more likely that an element that is compatible relative to crystals formed in a melt will be 
concentrated by a magmatic-hydrothermal process during a low level (i.e. deep) or high level 
(i.e. shallow) granitic intrusive event? Explain why. 
(8) 
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3.4.1 What is a pegmatite? 
(3) 
3.4.2 What are the three main commodity types that can occur in pegmatites? 
(3) 
3.4.3 Explain how and why it is possible to form pegmatites from water-undersaturated magmas 
using the London model. 
(5) 
3.5.1 Skarns are classified based on the host rock into which the pluton intruded as well as where 
the metasomatic mineral assemblage occurs. Provide both classifications. 
(4) 
3.5.2 Based on the classifications of skarns in 3.5.1, which skarn type tends to form large, 
economic deposits? 
(2) 
(32) 
 
QUESTION 4: HYDROTHERMAL ORE-FORMING PROCESSES (50 marks) 
 
4.1.1 What are the two sources from which connate water is released? 
(2) 
4.1.2 Connate waters are known to be very saline and this can be caused by membrane- or salt-
filtration. How does this process work? 
(6) 
4.1.3 Why is the salinity of connate brines potentially important to ore-forming processes? 
(2) 
4.2.1 In what two ways can fractures in a rock be filled to form veins? 
(4) 
4.2.2 When tracing a vein from north to south in an ore deposit, the geologist notices that the 
vein is dominated by quartz in the north and dominated by calcite in the south. What does this 
observation imply with regards to the hydrothermal fluid that passed through the rock and why? 
(4) 
4.3 Briefly describe the following alteration types by referring to the alteration mineral 
assemblage associated with it and the temperature range associated with it. Also mention an ore 
deposit/ore forming environment with which this type of alteration is associated. 
 
4.3.1 Propylitic alteration. 
(5) 
4.3.2 Silication. 
(4) 
4.4.1 What is the main genetic characteristic that volcanogenic massive sulphide (VMS) and 
sedimentary exhalative (SEDEX) deposits have in common? 
(1) 
4.4.2 What are the differences between VMS and SEDEX deposits? 
(6) 
4.5 What are the general characteristics of the hydrothermal fluids that were involved in the 
formation of orogenic gold and Carline-type gold deposits? 
(4) 
4.6 In the Colorado Plateau-type tabular sandstone-hosted uranium deposits, the main uranium 
ore mineral is coffinite. The coffinite, in turn, is associated with vanadium-rich clays and organic 
matter. The ore deposit is usually overlain and underlain by dolomite-cemented sandstone. 
Explain how these characteristics are important to how the ore formed. 
(12) 
(50) 
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QUESTION 5: SURFICIAL AND SUPERGENE ORE-FORMING PROCESSES (16 marks) 
 
5.1 What are the main processes that contribute to chemical weathering? 
 (4) 
5.2 What are the ideal Eh and pH conditions in groundwater to form bauxite deposits? Explain 
why. 
(5) 
5.3.1 What are some of the industrial uses of clay minerals? 
(3) 
5.3.2 What are the near-surface conditions and source rocks from which kaolinite and smectite 
clay deposits form respectively? 
(4) 
 (16) 
 
QUESTION 6: SEDIMENTARY ORE-FORMING PROCESSES (37 marks) 
 
6.1.1 Most syn-sedimentary ore deposits form in a limited range of basin types/depositional 
settings. Why? 
(4) 
6.1.2 Give two examples of basin types or depositional settings where syn-sedimentary ore 
deposits are more likely to form. 
(2) 
6.2 What are the four types of hydraulic sorting relevant to placer formation? 
(4) 
6.3 In the Welkom gold field in the Witwatersrand Supergroup, it is observed that gold/uranium 
ratios decrease from west to east. Explain this observation from a placer depositional model point 
of view. 
(10) 
6.4 Discuss the depositional setting and depositional mechanism of bog iron ores. 
(9) 
6.5.1 What are oil shales? 
(3) 
6.5.2 How do oil shales form? 
(5) 
 (37) 
